2+ is a ubiquitous yet unusual second messenger in that it is not metabolized. Instead, Ca 2+ levels in the cytosol are regulated by dynamic redistribution of Ca 2+ across the plasma membrane and the membranes of organelles. In addition to the ER, acidic organelles such as lysosomes, endosomes, and secretory vesicles (in secretory cell types) store and release release is enhanced by overexpression of TPCs.
Ca
2+ is a ubiquitous yet unusual second messenger in that it is not metabolized. Instead, Ca 2+ levels in the cytosol are regulated by dynamic redistribution of Ca 2+ across the plasma membrane and the membranes of organelles. In addition to the ER, acidic organelles such as lysosomes, endosomes, and secretory vesicles (in secretory cell types) store and release Ca 2+ . Endolysosomal Ca homeostasis has several cellular functions; among them are apoptosis, trafficking, energy metabolism and fusion/fission events.
The messenger NAADP appears particularly important in mobilizing acidic Ca 2+ stores and in many cases NAADP-evoked signals are amplified by Ca 2+ channels on the ER. 1 The molecular basis for triggering of Ca 2+ release from acidic organelles by NAADP however is unclear. Our recent evidence supports a central role for the endolysosomal 2-pore channels, TPC1 and TPC2. release is enhanced by overexpression of TPCs. 8 However, the role of the TPCs in NAADP-mediated Ca 2+ release was questioned based on the findings that TPC currents in lysosomes are activated by PI(3,5)P 2 and not by NAADP, that the currents are Na + -selective and the persistence of NAADP-mediated Ca 2+ release in mouse line deleted of both TPC1 and TPC2. 3 Further, it was suggested that the TPCs are inhibited when phosphorylated by the mTORC1 kinase to function as metabolic sensors by controlling the lysosomal membrane potential. 6 In our recent study, we examined the response of TPCs to PI(3,5)P 2 and NAADP, their regulation by protein kinases and their function as sensors of cell metabolic activity. We confirmed activation of TPC2 by PI(3,5)P 2 and its permeability to Na + . Notably, the TPC2 . Our studies further showed that not only mTORC1, but multiple kinases, such as JNK and P 38 kinases, are potent inhibitors of TPC2 (see Fig. 1 ). The JNK and P 38 kinases are also important in cellular energetics and may provide a long-term response to changes in cellular energetics.
Another important finding of our study is that under controlled Mg 2+ concentrations, TPC2 is readily activated by NAADP. Furthermore, the TPC2 current and NAADP-mediated Ca 2+ release are identically regulated by Mg 2+ , PI(3,5)P 2 and protein kinases. 2 It is thus clear that (1) TPC2 is activated by NAADP and (2) 
